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[57] ABSTRACT 

An address for a character generator ROM is composed of 
an upper readout address portion which is a character code 
loaded from a text memory for storing texts edited by a 
microcomputer and a lower readout address portion which is 
a value of a counter. Output data from the character gen- 
erator ROM accessed by the above addresses are loaded in 
parallel by left-shift and right-shift registers. The output data 
is serialized by the left-shift register to form character 
pattern data, which in turn is superimposed on a video 
picture signal to be outputted to a VTR portion. In response 
to a self-image picture taking mode signal, one output is 
selected by a selector from the output of the left-shift register 
and the output of the right-shift register. The thus selected 
output is superimposed over the video picture signal to be 
delivered to a monitor screen driver circuit The monitor 
screen driver circuit horizontally inverts the scanning direc- 
tion in order to display a mirror-image of the picture cm the 
monitor screen when the video camera is operated in the 
self-image picture taking state, 
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Fig. 3 PRIOR ART 
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Fig. 4 PRIOR ART 
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Fig. 5 PRIOR ART 
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Fig. 6 PRIOR ART 
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Fig. 7 
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EMBODIED SUPERIMPOSITION CONTOL CIRCUIT 
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Fig. 9 
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Fig. 10 
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Fig. 1 1 

EMBODIMENT OF TEXT MEMORY STORAGE 
ON SELF-IMAGE PICTURE-TAKING STATE II) 
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Fig. 13 
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Fig. 14 
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MONITOR SCREEN-INTEGRATED VIDEO 
CAMERA 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

The present invention relates to a home video camera 
equipped with a monitor screen and in particular to a 
monitor screen-integrated video camera which has a joint 
portion allowing a camera portion to rotate relative to a 
monitor portion so that the camera lens can be oriented in 
both the same and opposite directions with the face of the 
monitor screen. 

2. Description of the Prior Art 

Home video cameras are also called as a camera-inte- 
grated video tape-recorder, and this type of products, that is, 
including a VTR portion for allowing a video cassette tape 
to record pictures as well as a camera for taking pictures, 
have now been becoming popular in the market. 

Now, a typical conventional monitor screen-integrated 
video camera will be explained with reference to drawings. 

FIG.l is an overall block diagram showing a prior art 
example of a monitor screen-integrated video camera. 

In FIG.l, the conventional video camera has a camera 
portion 1 for picking up a picture of objects, a monitor 
portion 2 for displaying the picture of the objects that have 
been taken, and a joint portion 3 for jointing camera portion 
1 and monitor portion 2 and allowing relative rotation of one 
to another: 

Camera portion 1 includes a camera tens 4 and a picture 
pickup circuit 5 which converts optical images of objects 
formed by camera lens 4 into video picture signals to be 
outputted to monitor portion 2. 

Monitor portion 2 includes: a monitor screen 6 such as of 
a liquid crystal panel or the like for displaying the picture of 
objects taken; a display driver circuit 7 for driving monitor 
screen 6; a VTR portion 8 for recording video picture signals 
on an unOlustrated video cassette tape and reproducing 
video picture signals from a video cassette tape; a superim- 
position controlling circuit 209 for superimposing a date, 
operation information, caution notice and the like over the 
video pictures to be displayed on monitor screen 6 and/or to 
be recorded on the video cassette tape; and a nncrocomputer 
210 for controlling the entire video camera. 

Joint portion 3 has a rotational angle detecting switch 11 
that detects a relative rotational angle of camera portion 1 to 
monitor portion 2. The rotational angle detecting switch 11 
outputs to nncrocomputer 210 a self-image picture-taking 
mode signal that indicates that the camera is set in a position 
for picking up self-image when both camera lens 4 and 
monitor screen 6 are oriented to the same object 

Microcomputer 210 may instruct display driver circuit 7 



10 



15 



20 



45 



50 



adding circuits 128, 129, a clock oscillator (OSC) 130, a 
1/m-divider 131 and a 1/n-mvider 132. 

Next, each component of the superimposition controlling 
circuit will be now described in further detail. 

Command register 101 and data register 102 are each 
composed of a series input/parallel output shift register and 
receive command and display character data associated with 
the command, respectively, both of which are serially trans- 
mitted from microcomputer 210, and output parallel com- 
mand and data, respectively. 

Command decoder 303 decodes the command accepted 
by command register 101 and generates a control timing 



30 



Text memory 110 consists of memory sections arranged in 
a 12-rowx24-column matrix form for filling one full-frame 
region of the screen. Each of the memory sections can store 
a character code for one character and information associ- 
ated with the character. Information to be written in text 
memory 110 is display character data consi sting of character 
codes and associated information with characters held in 
data resistor 102, and is written in memory sections desig- 
nated by corresponding co mmand s. 

An address in text memory 110 is designated by a 
two-way selector, that is, consisting of a row-address selec- 
tor 113 and a cohimn-address selector 114. Upon writing 
data into text memory 110, selectors 113 and 114 are 
designated by a writing address associated with the data to 
be written in and stored in the command register, to thereby 
form a text memory address. When data in text memory 110 
is to be read out, an address in the text rriernory is generated 
by selecting row and column addresses with the help of a 
row-counter 111 and a column-counter 112 that count cycli- 
cally. 

Column-counter 112 tor providing a column-address (or a 
horizontal-direction address) in text memory U0 is reset by 
a horizontal synchronizing signal (HSYNQ and counts 
signals $ x that are formed by dividing an output signal fa 
from clock oscillator (OCS) 130 by means of 1/n-divider 
circuit 132. Here, a period of fa is a time corresponding to 
a horizontal length of one pixel in forming character patterns 
that are read out from the character generator ROM and *n* 
is a number in the horizontal direction of the pixels consti- 
tuting one character. 

Row-counter 111 for providing a row-address (or a ver- 
tical-direction address) in text memory 110 is reset by a 
vertical synchronizing signal (VSYNC) and counts signals 
that are formed by dividing the horizontal synctoomzing 
signal (HSYNQ by means of 1/nwhvider circuit 131. Here, 
*m* is a number in the vertical direction of the pixels 
constituting one character. 

Character code register 120 stores the character codes and 
associated modifying information therewith which are read' 
out from text memory 110. 



display a horizontally inverted, mirror-image of the ^ jk Character generator ROM 121 converts a character code J 



to 

pickup picture with reference to the self-image picture- 
taking mode signal. 

Next, FIG X is an overall block diagram showing a 
superirnposition controlling circuit 209 as a part of monitor 
portion 2. 

Superimpose controlling circuit 209 comprises a com- 
mand register 101, a data register 102, a command decoder 
303, a text memory 110, a row-counter 111, a column- 
counter 112, a row-address selector 113, a column-address 
selector 114, a character code register 120, a character 
generator ROM 121, a ROM address counter 322, a left-shift 
register 123, AND-gates 126, 127, video picture signal 
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/mto a display pattern of m dotsxn dots. A readout address in J 
^character generator ROM 121 consists of an upper bit J 
"portion indi c ating a character code in character code register I 
120 and a lower bit portion which is provided from ROM 
address counter 322. 

ROM address counter 322 counts horizontal synchroniz- 
ing signals to provide a lower bit portion for the readout 
address in character generator ROM 121 and the thus 
formed addresses are successively used for reading out one 

I character pattern in the vertical direction. 
Left-shift register 123 is a readout register for character 
generator ROM 121. After read-out data sets have been set 
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in parallel in the left-shift register 123, the data sets are 
shifted based on clock signal ^ to be converted into serial 
data. 

Character pattern data delivered serially from left-shift 
register 123 is supplied to both AND-gates 126 and 127 on 
their one input side. Output indicating bits 120-2, 120-3 for 
ttenKXUfyjnj*^ in character code register 120 are 

connected Torespective other input terminals of AND-gates 
126 and 127. In accordance with ON/OFF state in output 
indicating bits 120-2 and 120-3, the output from AND-gate 

126 and/or 127 is allowed or inhibited so as to control 
character pattern data to be added or not in the video picture 
signal adding circuits in the next stage. 

Video signal adding circuits 128 and 129 add character 
partem data delivered from respective AND-gates 126 and 

127 to the video picture signal supplied from picture pickup 
circuit 5 so as to superimpose character patterns on the video 
picture signal. The video picture signals overlaid with char- 
acter patterns in video picture signal adding circuits 128 and 
129 are sent out to VTR portion 8 and monitor screen driver 20 
circuit 7, respectively. 

Next, the operation of the thus constructed superimposi- 
tion controlling circuit will be described 

Microcornputer 210 for controlling the entire video cam- 25 
era performs edit-control of the text to be superimposed on 
both the video picture signal displayed on monitor screen 6 
and the video picture signal recorded on the video tape (not 
shown). 

Composition of the text is effected on text memory 110 of 30 
12-rowx24 column matrix. That is, microcomputer 210 
designates positions of memory sections on text memory 
110 so as to write characters one by one onto the text 
memory. 

An instruction of writing onto text memory 110 is effected 35 
by a control command containing a four-bit row address and 
a five-bit column address and the data associated with die 
control ccmnnanc! The control command and the associated 
data therewith are serially transmitted from microcom pu ter 
210 to superimposition controlling circuit 209 and accepted 40 
therein by a pair of shift-registers combined, namely com- 
mand register 101 and data register 102. 

Command decoder 303 decodes the command accepted 
by command register 101 and if the command indicates the 
data to be written in, the row and column designated by the 45 
command is selected by row-address selector 113 and col- 
umn-address selector 114 so that a writing pulse is generated 
for text memory 110. 

When the writing pulse is launched from command 
decoder 303, the data held in data register 102 is written onto 
text memory 110. 

The data to be written onto text memory 110 comprises a 
character code and modifying information associated there- 
with. The character code may be constructed of one-byte or 55 
two-byte character code system selected depending upon the 
text content to be displayed. Examples of one-byte character 
code for representing alphanumeric include ISO code and 
ANSI code, etc On the other hand, inclusion of Japanese 
characters such as *kana' and 'kanji* (Japanese phonogram 
and Chinese characters, respectively) requires a two-byte 
character code containing the JIS first-level karrji and the JIS 
one-byte code. 

Associated information with character code is composed 
of one bit allotted for designating the monitor screen as an 65 
output means, another bit allotted for designating the VTR 
portion as another output means, a field for designating a 
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color to be displayed. The two bits for designating output 
means enable the monitor screen and/or the VTR portion to 
be designated independently of one another. 

Character information to be outputted to the VTR portion 
is typically a date indication while character information to 
be outputted on the monitor screen includes: in addition to 
the date indication, operation indication which is displayed 
for a period of time in accordance with the operation of a 
video camera switch as die switch is operated; and cautions 
relating to the operation State of the video camera such as a 
remaining amount of tape and a remaining amount of battery 
power, etc 

Next, FIG3 is a diagram showing an example Of texts to 
be stored in the aforementioned text memory 110. 

Text memory 110 is a readable and writable memory for 
storing display data for one full-frame of the screen con- 
sisting of, as shown in FIG3, in total, 288 (12 rowsx24 
columns) character sections for display character data. 

Each display character data consists of, as described 
above, a character code and associated information with 
character: The associated information with character 
includes a field for designating a display color, which 
consists of three bits and indicates red by [100], green by 
[010], blue by [001] and white by [111]. This color infor- 
mation is outputted commonly to the two output means. 

Detail of controlling the character display color is not the 
subject matter of the present invention and is considered to 
be unnecessary so that no further description will be made 

In accordance with the character display example shown 
in HG3, display character data stored at an address (row 
*0\ column *0') in text memory 110 indicates that the 
character is M l", the output means is "monitor screen and 
VTR portion", and the display color is "white". Display 
character data held at another address (row *8', column T) 
designates that the character is "B", the output means is 
"monitor screen", and the display color is "red". Display 
character data held at still another address (row * 10' , column 
( 18') designates that the character is "F\ the output means 
is "monitor screen", and the display color is "green". 

Here, addresses with no display character data held are 
stored with blank data. 

The procedure of address counting in text memory 110 is 
performed such that the column address is successively 
increased one by one from column 4 0' to column *23' in 
synchronization with the scanning of the video picture signal 
in horizontal direction. Then, every time the horizontal 
synchronization signals are counted 'm' times, the row 
address is successively increased one by one, counting up 
from row '0* to row within a span of one field. 

Next, FIGS.4 to 6 show relations between positions of a 
prior art video camera and display states of its monitor 
screen in the normal picture taking use and in the self-image 
taking use 

FIG.4 shows a maimer in which a video image of an 
object A is displayed on monitor screen 6 when the normal 
picture taking operation is effected. 

The video camera shown in FIG.4 is composed of a 
camera portion 1 accommodating a camera lens 4 and a 
picture pickup circuit 5; a monitor portion 2 accommodating 
a liquid crystal display monitor screen 6, a VTR portion 8 
and operation switches 18; and a joint portion 3 which 
allows camera portion 1 to rotate relative to monitor portion 

Here, it will be assumed that displayed simultaneously on 
monitor screen 6 shown in HG.4 are a date indication (e.g., 



03/03/2004, EAST Version: 1.4.1 



5,559,554 



10 



15 



20 



30 



1993.4.1) 19 to be recorded on a video tape, a caution 
indication (eg., BATTERY) 20 which indicates the battery 
power of die video camera runs short and an operation 
indication (e.g., FOCUS) 21 which indicates an operation 
type of operation switches 18. 

At the time of the normal picture-taking operation, moni- 
tor screen 6 is scanned from the upper left to the lower right, 
or in the same direction as is done on a typical TV screen. 

FIG5 is a self-image picture-taking state of the video 
camera in winch bom camera lens 4 and monitor screen 6 are 
oriented toward an identical objects B. For effecting the 
self-image taking, with camera portion 1 fixed, monitor 
portion 2 is rotated upside down or 180 degrees on joint 
portion 3 so that monitor screen 6 may be oriented in the 
same direction with the picture-taking direction of camera 
lens 4 (hereinafter; mis state is called self-image picture- 
taking state I). 

In the self-image picture- taking state L, monitor screen 6 
is scanned with the scanning direction turned right-side left 
in opposition to the case of the normal picture taking, from 
the upper right to the lower left As a result, the picture of 
an object B is displayed on monitor screen 6, right-side left 
or as a horizontally inverted mirror-image. 

FIG.6 shows another self-image picture-taking state. For 
effecting the self-image taking, with monitor portion 2 fixed, 
camera portion 1 is rotated upside down or 180 degrees on 
joint portion 3 so that monitor screen 6 may be oriented in 
the same direction with the picture-taking direction of 
camera lens 4 (hereinafter, this state is called self-image 
taking state B). 

In the self-image picture-taking state II, monitor screen 6 
is scanned with the scanning direction turned upside down 
in opposition to the case of the normal picture taking, from 
the lower left to the upper right. As a result, the picture of 35 
an object C is displayed on monitor screen 6, right-side left 
or as a horizontally inverted mirror-image. 

However, in the above prior art self-image picture-taking 
states, since the ««»wimg direction of the monitor screen is 
turned right-side left or up-side down to display the mirror- 
image picture, if display characters are tried to be displayed 
on the monitor screen as is performed in the normal picture 
taking state, characters turned right-side left or up-side down 
are displayed on the monitor screen. Therefore, the text 
superimposition on the monitor screen in the self-image 
picture- taking states was inhibited. Accordingly, the prior art 
apparatus suffered from a problem that the date and/or time 
to be recorded on the video tape could not be confirmed on 
the monitor screen. 

In addition, in the self-image picture-taking state I T since 
monitor portion 2 is turned down-side up as compared to the 
normal taking state, the operation switches are positioned on 
the top of the monitor screen, if the operation indication is 
tried to be displayed on the monitor screen as is performed 
in the normal picture taking state, the indication on the 
monitor screen is displayed away from the position of the 
operation switches and the display character is turned right- 
side left on the monitor screen. Therefore, the operation 
indication on the monitor screen in the self-image picture- 
taking state was inhibited. Accordingly, the prior art appa- 
ratus suffered from inconvenience that the operation of the 
video camera could not be confirmed on the monitor screen. 
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SUMMARY OF THE INVENTION 

In view of the above problems of the prior art video 
camera, the present invention is to allow proper character 



65 



display on the monitor screen without characters horizon- 
tally or vertically inverted. 

It is therefore an object of the present invention to provide 
a monitor screen-integrated video camera (to be referred to 
as a video camera hereinafter) which includes a camera 
portion having a camera lens for picking up a picture of 
objects, a monitor portion having a monitor screen such as 
of LCD (liquid crystal display), etc., for displaying a video 
picture taken by the camera portion or a video picture 
reproduced from a video tape and a joint structure for 
rotatably jointing the camera portion with the monitor 
portion, and which can be used both for normal picture 
taking in winch the lens face of the camera lens is opposed 
to the race of the monitor screen and for self-image picture 
taking in which the lens race of the camera lens and the face 
of the monitor screen are oriented in the same direction. 

Further; it is another object of the present invention to 
provide a video camera having the above configuration, 
which has a function allowing the scanning direction on the 
monitor screen to be inverted in order to horizontally invert 
the video picture that is taken by the camera portion in the 
self-image picture taking state to thereby display a mirror- 
image of the taken picture on the monitor screen. (Here, this 
function will be ref creed to as a mirror-image display 
function.) 

In order to achieve the above object, the present 10 
invention provides a sur>erimposition controlling circuit 
which generally allows character display such as a date, 
operation indication and caution indication relating to the 
operation state of the video camera to be displayed an the 
monitor screen of the video camera and which generally 
allows charartff display such as a date, time and the like to 
be recorded on a video tape, and which, when the monitor 
screen is scanned in an opposite direction because of the 
aforementioned mirror-image display function, makes it 
possible to display properly readable character patterns on 
the monitor screen by horizontally or vertically m verting the 
text display signals of the characters to be superimposed on 
the monitor screen. 

Moreover, the present invention is to superimpose 
inverted character pattern signals on the monitor signals of 
a video mcture to be displayed on the monitor screen, and at 
the same time, to superimpose non-inverted character pat- 
tern signals onto the recording signals of the video mcture to 
be recorded on a video tape. 

lb achieve the above objects the present invention is 
constructed as follows. 

That is, in accordance with a first aspect of the present 
invention, a monitor screen-integrated video camera com- 
prises: a camera portion having a camera lens for picking up 
a mcture of objects; a monitor portion having a monitor 
screen that displays the picture taken by. the camera portion; 
a joint portion for jointing the camera portion with the 
monitor portion in a relatively rotatable manner; a monitor 
driver circuit which, when both the camera lens and the 
monitor screen are oriented toward an identical object, 
allows the monitor screen to display an horizontally inverted 
mirror-image of the mcture taken by the camera portion; a 
character code generating means for generating character 
codes for texts to be superimposed over the monitor screen; 
a character generator for generating character patterns in 
association with character codes supplied from the character 
code gerrerating means; an inverting circuit for horizontally 
inverting a character pattern output generated from the 
character generator; and an editing means for horizontally 
replacing the order of arrayed characters constituting ea ch 
row to be displayed on the monitor screen. 
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In accordance with a second aspect of the present inven- 
tion, a monitor screen-integrated video camera comprises: a 
camera portion having a camera lens for picking up a picture 
of objects; a monitor portion having a monitor screen that 
displays the picture taken by the camera portion; a joint 
portion for jointing the camera portion with the monitor 
portion in a relatively rotatable manner; a monitor driver 
circuit which, when both the camera lens and the monitor 
screen are oriented toward an identical object, allows the 
monitor screen to display an horizontally inverted mirror- 
image of the picture taken by the camera portion; a character 
code generating means for generating character codes for 
texts' to be superimposed over the monitor screen; and a 
character generator for generating character patterns in 
association with character codes supplied from the character 
code generating means, wherein the character generator 
provides a first character generator output which can be 
horizontally inverted and can be superimposed over the 
video picture signal to be outputted to the monitor screen 
and a second character generator output which can be 
superimposed over the video picture signal to be recorded on 
a video tape. 

In accordance with a third aspect of the present invention, 
a monitor screen-integrated video camera comprises: a cam- 
era portion having a camera lens for picking up a picture of 
objects; a monitor portion having a monitor screen that 
displays the picture taken by the camera portion; a joint 
portion for jointing the camera portion with the monitor 
portion in a relatively rotatable manner; a monitor driver 
circuit which, when both the camera lens and the monitor 
screen are oriented toward an identical object, allows the 
monitor screen to display an horizontally inverted mirror- 
image of the picture taken by the camera portion; and a 
superimposition controlling circuit which is able to switch 
the mode of characters to be outputted to the monitor screen 35 
between a horizontally inverted character output mode and 
a non-inverted character output mode and which, as the 
modes are changed over, allows the display positions of 
characters to be mnriifire! 

In accordance with a fourth aspect of the present inven- 40 
tion, a monitor screen-integrated video camera comprises: a 
camera portion having a camera lens for picking up a picture 
of objects; a monitor portion having a monitor screen that 
displays the picture taken by the camera portion; a joint 
portion for jointing the camera portion with the monitor 45 
portion in a relatively rotatable manner; a monitor driver 
circuit which, when both the camera lens and the monitor 
screen are oriented toward an identical object, allows the 
monitor screen to display an horizontally inverted mirror- 
image of the picture taken by the camera portion; a character 5^ 
code generating means for generating character codes for 
texts to be superimposed, over die, monitor screen; a char- 
acter generator for generating character patterns in associa- 
tion with character codes supplied from the character code 
generating means; and an inverting circuit for vertically 55 
inverting a character pattern output generated from the 
character generator. 

In accordance with a fifth aspect of the present invention, 
a monitor screen-integrated video camera comprises: a cam- 
era portion having a camera lens for picking up a picture of 60 
objects; a monitor portion having a monitor screen that 
displays the picture taken by the camera portion; a joint 
portion for jointing the camera portion with the monitor 
portion in a relatively rotatable manner; a monitor driver 
circuit which, when both the camera lens and the monitor 65 
screen are oriented toward an identical object, allows the 
monitor screen to display an horizontally inverted mirror- 



image of the picture taken by the camera portion; a character 
code generating means for generating character codes for 
texts to be superimposed over the monitor screen; and a 
character generator for generating character patterns in 
association with character codes supplied from the character 
code generating means, wherein the character generator 
provides a first character generator output which can be 
vertically inverted and can he superimposed over the video 
picture signal to be outputted to the monitor screen and a 
second character generator output which can be superim- 
posed over the video picture signal to be recorded on a video 
tape. 

In accordance with a sixth aspect of the present invention, 
a monitor screen-integrated video camera comprises: a cam- 
era portion having a camera lens for picking up a picture of 
objects; a monitor portion having a monitor screen that 
displays the picture taken by the camera portion; a joint 
portion for jointing the camera portion with the monitor 
portion in a relatively rotatable manner; a monitor driver 
circuit which, when both the camera lens and the monitor 
screen are oriented toward an identical object, allows the 
monitor screen to display an horizontally inverted mirror- 
image of the picture taken by the camera portion; and a 
superimposition controlling circuit which is able to switch 
the mode of characters to be outputted to the monitor screen 
between a vertically inverted character output mode and a 
non-inverted character output mode and which, as the modes 
are changed over, allows the display positions of characters 
tobe modified. 

With the above configurations, the present invention 
allows, when the video camera is used for self-image picture 
taking mode in which a picture of objects is displayed on the 
monitor screen as a minor-image by inverting the aranrnng 
direction on the monitor screen, display characters that is to 
be superimposed onto the picture on the monitor screen, to 
be properly displayed on the monitor screen by horizontally 
or vertically myerting the characters to be sur^rumrosoL 
And at the same time, display characters such as a date, time, 
etc, to be superimposed onto the video picture signal that is 
recorded on a video tape is, without being inverted, output- 
ted separately to be recorded. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is an overall block diagram of a prior art example 
of a monitor screen-integrated video camera; 

FIG.2 is a block diagram showing a prior art example of 
a superimposition controlling circuit in a monitor screen- 
integrated video camera; 

FIGJ3 is a chart of an address arrangement showing a 
prior art example of a storage state of data in a text memory; 

FIG.4 is a view showing a prior art display example on a * 
monitor screen in the normal picture-taking state; 

FIG.5 is a view showing a prior art display example on a 
monitor screen in the self-image picture-taking state I; 

FIG.6 is a view showing a prior art display example on a 
monitor screen in the self-image picture-taking state II; 

FIG.7 is an overall block diagram of an embodiment of a 
monitor screen-integrated video camera in accordance with 
the present invention; 

FIG .8 is a block diagram showing a superimposition 
controlling circuit in an embodiment of a monitor screen- 
integrated video camera in accordance with the present 
invention; 

FIG-9 is a chart of an address arrangement showing an 
example of a storage state of data in a text memory in the 
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normal picture taking state in accordance with an embodi- 
ment of the present invention; 

FIG.10 is a chart of an address arrangement showing an 
example of a storage state of data in a text memory in the 
self-image picture-taking state I in accordance with an 5 
embodiment of the present invention; 

FIG. 11 is a chart of an address arrangement showing an 
example of a storage state,of data in a text memory in the 
self-image picture-taking state II in accordance with an 
embodiment of the present invention; 10 

FIG. 12 is a view showing a display example on a monitor 
screen in the normal picture-taking state in a accordance 
with an embodiment of the present invention; 

FIG.13 is a view showing a display example on a monitor 15 
screen in the serf-image picture-taking state I in accordance 
with an embodiment of the present invention; 

HG.14 is a view showing a display example cm a mom tor 
screen in the self-image picture-taking state II in accordance 
with an embodiment of the present invention; 20 

FIG. 15 A is an illustration showing an example of char- 
acter pattern horizontally inverted; and 

FIG.15B is an illustration showing an example of char- 
acter pattern vertically inverted. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One embodiment of the present invention will hereinafter 30 
be described with reference to the accompanying drawings. 

FIG.7 is an overall block diagram showing an embodi- 
ment of a monitor screen-integrated video camera in accor- 
dance with the present invention. In the figure, components 
corresponding to those in the prior art example shown in 35 
FIG.1 are allotted with the same reference numerals. 

In FIG.7, the video camera of the present invention has a 
camera portion 1 for picking up a picture of objects, a 
monitor portion 2 for displaying the picture of the objects 
that have been taken, and a joint portion 3 for jointing 40 
camera portion 1 and monitor portion 2 and allowing 
relative rotation of one to another. 

Camera portion 1 includes a camera lens 4, a picture 
pickup circuit 5 which converts optical images of objects 45 
formed by camera lens 4 into video picture signals to be 
outputted to monitor portion 2, and an umliustrated can '**-i a 
lens control system. 

Monitor portion 2 includes: a monitor screen 6 such as of 
a liquid crystal panel or the like for displaying a picture of 50 
objects taken; a display driver circuit 7 for driving monitor 
screen 6; a VTR portion 8 for recording video picture signals 
on an urrOlustrated video cassette tape and reproducing 
video picture signals from a video cassette tape; a superi im- 
position controlling circuit 9 for superimposing a date over 55 
the video picture to be outputted to VTR portion 8 and for 
superimposing various kinds of displays which can be 
horizontally or vertically inverted over the video picture on 
monitor screen 6; a microcomputer 10 for controlling the 
entire video camera; and a gravitational direction detecting ^ 
means 12 for detection of a position (normal, self-image 
states I, II, etc.) of the video camera. 

Joint portion 3 has a rotational angle detecting switch 11 
that detects a relative rotational angle of camera portion 1 to 
monitor portion 2. The rotational angle detecting switch U 65 
outputs to microconrputer 10 a self-image picture-taking 
mode signal that indicates that the camera is set in a position 
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for picking up self-image when both camera lens 4 and 
monitor screen 6 are oriented to the same object 

Microcomputer 10 distinguishes with reference to the 
self-image m'cture-taking mode signal whether camera is set 
in the normal pickup position or in one of self-image taking 
positions, and if the camera is decided to be set in a 
self-image taking position, microcomputer 10 effects a fur- 
ther judgment of which position the camera is set in, 
self-image picture-taking state I or self-image picture-taking 
state H (to be described in detail hereinafter) based on a 
camera-position signal delivered from gravitational direc- 
tion detecting means 12. Microcomputer 10, having recog- 
nized mat the camera is set in self-image; picture-taking 
state I or II, may send out an instruction to display driver 
circuit 7 that video picture being taken is inverted horizon- 
tally as a mirror-image to be displayed on monitor screen 6. 

Next, HG.8 is a block diagram showing a superimposi- 
tion controlling circuit 9 as a part of monitor portion 2. 

Superimpose controlling circuit 9 comprises a command 
register 101, a data register 102, a command decoder 1(3, a 
text memory 110, a row-counter HI, a cohunn-counter 112, 
a row-address selector 113, a column-address selector 114, 
a character code register 120, a character generator ROM 
121, a ROM address counter 122, a left-shift register 123, a 
right-shirt register 124, a right-side-left inversion switching 
selector 125, AND-gates 126, 127, video picture signal 
adding circuits 128, 129, a dock oscillator (OSQ 130, a 
1/m-divider 131 and a IVn-divider 132. 

Next, each component of the superimposition controlling 
circuit will be now described in detail 

Command register 101 and data register 102 are each 
composed of a series input/parallel output shift register and 
receive command and display character data associated with 
the command, respectively, both of which are serially trans- 
mitted from microcomputer 10, and output parallel com- 
mand and data, respectively. 

Command decoder 103 decodes the command accepted 
by command register 101 and generates a control mode 
signal and a control timing signal. 

Text memory 110 consists of memory sections arranged in 
a 12-rowx24-column matrix form for filling one fun-frame 
region of the screen. Each of the memory sections can store 
a character code for one character and information associ- 
ated with the character. Information to be written in text 
memory 110 is display character data consisting of character 
codes and associated information with characters held in 
data resister 102, and is written in memory sections desig- 
ywt^H by corresp onding commands. 

An address in text memory 110 is designated by a 
two-way selector, that is, consisting of a row-address selec- 
tor. 113 and. a column-address selector. 114. Upon writing, 
data into text memory 110, selectors 113 and 114 are 
designated by a writing address associated with the data to 
be written in and stored in the command register, to thereby 
form a text memory address. When data in text memory 110 
is to be read out, an address in the text memory is generated 
by selecting row and column addresses with the help of a 
row-counter 111 and a column-counter 112 that count cycli- 
cally. 

Column-counter 112 for providing a cohimn- address (or a 
horizontal-direction address) in text memory 110 is a 
24-base number counter composed of an updown counter 
and is initialized by a horizontal synchronizing signal 
(HSYNQ and counts signals cyclically in ascending 
order, which are formed by m'viding an output signal ^from 
dock oscillator (OSQ 130 by means of lAwhvider circuit 
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13Z Here, a period of (jfe is a time corresponding to a 
horizontal length of one pixel in forming character patterns 
that are read out from the character generator ROM and 'n' 
is a number in the horizontal direction of the pixels consti- 
tuting one character. 5 

Row-counter 111 for providing a row-address (or a ver- 
tical-direction address) in text memory HO is a 12 base 
number counter composed of a updown counter and is 
initialized by a vertical synchronizing signal (VSYNQ and 
counts signals, cyclically in ascending order, that are formed 10 
by dividing the horizontal synchronizing signal (HSYNC) 
by means of lmvdivider circuit 13L Here, *m' is a number 
in the vertical direction of the pixels constituting one char- 
acter- 
Character code register 120 stores the character codes and 15 
associated modifying information therewith which are read 
out from text memory 110. 

Character generator ROM 121 converts a character code 
into a display pattern of m dots (in vertical directian)xn dots 
On horizontal direction). In the present embodiment, m=18 ^ 
and n=12 as will be shown later in FIGS.15A and 15B. 

A readout address in character generator ROM 121 con- 
sists of an upper bit portion indicating a character code in 
character code register 120 and a lower bit portion winch is 
provided from ROM address counter 122 so as to read out ^ 
in parallel n-bit pattern data corresponding to n dots in the 
horizontal direction. 

ROM address counter 122 is composed of an updown 
counter in which an initial value can be preset as 0 or m-1, 
and counts horizontal synchronizing signals in ascending or 30 
descending order. A counting value by ROM address counter 
122 provides a lower bit portion for the readout address in 
character generator ROM 121 and the thus formed addresses 
are used to successively read out n-dot row data by 'm' times 
in vertical direction to form one character pattern. 35 

When character patterns stored in character generator 
ROM 121 are to be read out With being inverted upside 
down, the initial value of ROM address counter 122 is set as 
m-1, and the counter effects counting in down-counting 
mode or decreases its counting value one by one every time 40 
the horizontal synchronization signal is detected. 

Left-shift register 123 and right-shift register 124 are 
readout registers for character generator ROM 121. After 
n-bit read-out data sets have been set in parallel in the 
register, the data sets are shifted based on clock signal ^ to 45 
be converted into serial data. 

Left-shift register 123 reads out character patterns corre- 
sponding to one line in parallel with one another from 
character generator ROM 121 and successively converts the 
data from the left end into serial data to supply normal 50 
character patterns without being horizontally inverted. 

Right-shift register 124 reads out character patterns cor- 
responding to one line in parallel with one another from 
character generator ROM 121 and successively converts the ^ 
data from the right end into serial data to supply horizontally 
inverted character patterns to be superimposed over the 
mirror-image picture in the self-image picture- taking state. 

Inversion switching selector 125 is a two-way selector 
which may change over its mode with reference to the go 
indication from command decoder 103 so as to select one 
pattern mode from the normal character pattern mode in 
which data is delivered from left-register 123 and the 
horizontally inverted character pattern mode in which data is 
delivered from right-register 124. & 

The character pattern data delivered serially from left- 
shift register 123 is supplied to one terminal of an AND-gate 



126. On the other hand, the character pattern data delivered 
serially from inversion switching selector 125 is supplied to 
one terminal of another AND-gate 127. Output indicating 
bits 120-2, 120-3 for the modifying information in character 
code register 120 are connected to respective other input 
terminals of AND-gales 126 and 127. In accordance with 
ON/OFF state in output indicating bits 120-2 and 120-3, the 
output from AND-gate 126 and/or 127 is allowed or inhib- 
ited so as to control character pattern data to be added or not 
in the video picture signal adding circuits in the next stage. 

Video signal adding circuits 128 and 129 add character 
pattern data delivered from AND-gate 126 or inversion 
switching selector 125 to the video picture signal supplied 
from picture pickup circuit 5 so as to surjerimpose character 
patterns on the video picture signal. The video picture 
signals overlaid with character patterns in video picture 
signal adding circuits 128 and 129 are sent out to VTR 
portion 8 and monitor screen driver circuit 7, respectively. 

Next, common operation to all the picture taking states of 
the thus constructed superirnposition controlling circuit will 
be described. 

Microcomputer 10 for controlling the entire video camera 
performs edit-control of the text to be superimposed on both 
the video picture signal displayed on monitor screen 6 and 
the video picture signal recorded on the video tape (not 
shown). 

Composition of the text is effected on text memory 110 of 
1 2-rowx24-column matrix corresponding to one full-frame 
of the screen. That is, imcrocomputer 10 designates posi- 
tions of memory sections on text memory 110 so as to write 
characters one by one onto the text memory, whereby 
display texts for one full-frame of the screen are formed. 

An instruction of writing onto text memory 110 is effected 
by a control command containing a four-bit row address and 
a five-bit column address and the data associated with the 
control command. The control command and the associated 
data therewith are serially transmitted from microcomputer 
10 to superirnposition controlling circuit 9 and accepted 
therein by a pair of shift-registers combined, namely com- 
mand register 101 and data register 102. 

Command decoder 103 decodes the command accepted 
by command register 101 in response to an umUustrated 
instruction signal from microcomputer 10 and if the com- 
mand indicates the data to be written in, the row and column 
designated by the command is selected by row-address 
selector 113 and column- address selector 114 so that a 
writing pulse is generated for text memory 110. 

When the writing pulse is launched from command 
decoder 103, the data held in data register 102 is written onto 
text memory 110. 

The data to be written onto text memory 110 comprises a 
character code and modifying information associated there- 
with. The character code may be selected from appropriate 
character code systems depending upon the text content to 
be displayed. Alternatively, if the lands of characters to be 
used are limited, it is possible to define and use a unique 
code system. In the embodiment of the present invention, 
JIS code is used as the character code. 

Associated information with character code is composed 
of one bit allotted for designating the monitor screen as an 
output means, another bit allotted for designating the VTR 
portion as another output means, a field for designating a 
color to be displayed. The two bits for designating output 
means enable the monitor screen and/or the VTR portion to 
be designated independently of one another. The field for 
designating a display color consists of three bits, indicating 



03/03/2004, EAST Version: 1.4.1 



5,559,554 



13 



14 



10 



15 



red by [100], green by [010], blue by [001] and white by 
[111]. This color information is outputted commonly to both 
the output means, VTR portion 8 and monitor screen driver 
circuit 7. 

Character information to be outputted to the VTR portion 
is typically a date indication to be displayed with white 
while character information to be outputted on the monitor 
screen includes: in addition to the date indication, operation 
indication (with green indication) which is displayed for a 
period of time in accordance with the operation of a video 
camera switch as the switch is operated; and cautions (with 
red indication) relating to the operation state of the video 
camera such as a remaining amounted tape and a remaining 
amount of battery power, etc 

FIGSi>to 11 are diagrams for illustrating text examples to 
be stored in the aforementioned text memory 110 in different 
picture-taking states and for expl aining the count sequence 
of rows and columns in the text memory. 

FIG J> shows a storing example in text memory 110 when 
the normal picture-taking is effected. FIG.10 shows a storing 20 
example in text memory 110 when the camera is set up in the 
self-image picture taking state L FIG.U shows a storing 
example in text memory 110 when the camera is set up in the 
serf-image picture taking state EL 

As has been stated previously, text memory 110 is a 25 
readable and writable memory for storing display data for 
one full-frame of the screen consisting of, in total, 288 (12 
rowsx24 columns) character sections for display character 
data. Display character data for each character is composed 
of, as stated above, a character code and the associated 
information therewith. 

In accordance with the character display example shown 
in FIG.9, display character data stored at an address (row 
'0% column A 0 r ) in text memory 110 indicates that the 
character is "1", the output means is ^monitor screen and 
VTR portion", and the display color is "white". Display 
character data held at another address (row *8\ column T) 
designates that the character is "B" the output means is 
"monitor screen", and the display color is "red". Display 
character data he Id at stffl another address (row W 40 
*18') designates that the character is "F", the output means 
is "monitor screen", and the display color is "green". 

Here, addresses with no display character data held are 
stored with blank data. 

In operating the normal picture-taking, the procedure of 45 
address counting for superimposing the content in text 
memory U0 over the video picture signals is performed 
such that the column address is successively increased one 
by one from column '0 7 to column '23' in synchronization 
with the scanning of the video picture signal in horizontal 
direction. Then, every time the horizontal synchronization 
signals are counted W - times, the row ad^hess is succes- 
sively increased one by one, counting up from row *0' to row 
'11' within a span of one field. 

The concept of this address count sequence comprises the 
steps of: dividing the full-frame of the monitor screen into 
1 2-rowx24-column matrix cells; reading out character codes 
from respective memory sections in text memory U0, each 
of the memory sections corresponding to a cell of the matrix 
on the screen in which the position of the signals scanning 
the monitor screen is contained; and converting the readout 
character codes into character pattern data by means of 
character generator ROM 121. 

At the normal picture-taking operation, inversion switch- 
ing selector 125 outputs the serial character pattern data 
without being inverted horizontally from left-shift register 
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123 into monitor screen driver circuit 7 through AND-gate 
127 and video picture signal adding circuit 129. 

FIG. 12 shows a manner in which a video image of an 
object A is displayed on monitor screen 6 when the normal 
picture taking operation is effected Here, it will be assumed 
that displayed simultaneously on monitor screen 6 are a date 
indication (e.g„ 1993.4. 1) 19 t o be re corded on a video tape, 
a caution indication (e.g., BATTERY) 20 which indicates 
the battery power of the video camera runs short and an 
operation indication (eg., FOCUS) 21 which indicates an 
operation type of operation switches 18 arranged under 
monitor screen 6. 

At the time of the normal ra'cture-taking operation, moni- 
tor screen 6 is scanned from the upper left to the lower right, 
or in the same direction as is done on a typical TV screen. 

FIG. 13 shows a self-image picture taking state I in which, 
with camera portion 1 upright, monitor portion 2 is rotated 
upside down or 180 degrees on joint portion 3 so that 
monitor screen 6 may be oriented in the same direction with 
the picture-taking direction of camera lens 4. 

In the serf-image picture taking state L, the video camera 
allows a horizontally inverted or right-side-left mirror-image 
picture of a pickup object B to be displayed on monitor 
screen 6 by scanning in a horizontally opposite direction 
over the screen to that in the case of FIG. 12 (or from the 
upper right to the lower left). 

Here, in the serf-image picture taking state I, since moni- 
tor portion 2 is placed down-side up as shown in FIG.13, 
operation switches 18 locate on the top of the monitor 
screen. Therefore, it is convenient to position operation 
indication 21 close to operation switches 18, or to arrange 
the operation indication 21 in the upper part of monitor 
screen 6. For this purpose, the arrangement of each line of 
operation indication 21 as well as date indication 19 and 
caution indication 20 is vertically inverted. 

FIG.10 shows display characters and the associated infor- 
mation therewith to be stored in text memory 110 in order to 
effect the monitor display in the self-image picture taking 
state I shown in FIG.13 mentioned above. Microcomputer 
10, based on the self-image picture taking mode signal from 
rotational angle detecting switch 11 as well as the video 
camera-position signal from the gravitational direction 
detecting means, recognizes the self-image picture taking 
state I, and rewrites the content in text memory 110 in 
accordance with the picture-taking state so as to change the 
character arrangement. The order of counting addresses for 
text memory 110 in order to read out the display characters 
is the same as that effected in the normal pcture taking state. 

In accordance with the character display example shown 
in FIG.10, display character data stored at an address (row 
*0% column /(P) in text memory 110 indicates^that Jhe , 
character is *T\ the output means is "VTR portion*', and the 
display color is "white" Display character data held at 
another address (row T, column '5') designates that the 
character is T", the output means is ''monitor screen" and 
the display color is "green". Display character data held at 
another address (row *3\ column *22') designates that the 
character is **B", the output means is "momtor screen", and 
the display color is "red". Display character data held at still 
another address (row 'IT, column *23') designates that the 
character is "1", the output means is "monitor screen", and 
the display color is "white". In FIG.10, the text for the date 
is stored twice on rows '0* and 4 11\ The first one on the row 
*0' is outputted to VTR 8 without the characters being 
horizontally inverted while the second one on the row 'IV 
is ou t p ut ted to monitor screen driver circuit 7 with the 
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characters being horizontally inverted These are required 
because the two outputs differs in their orders of characters. 

Next, the operation of superimposition controlling circuit 
9 in the self-image picture taking state I will be described 
Microcomputer 10 having recognized the self-image picture 
taking state I sends out horizontally inverting commands to 
superimposition controlling circuit in order to horizontally 
invert the character patterns to be outputted to monitor 
screen driver circuit 7. The horizontally inverting command 
accepted by command register 101 is decoded by decoder 
103 so that a switching signal is sent out for inversion 
switching selector 125. "With this switching signal, inversion 
switching selector 125 selects one mode in which right-shift 
register 124 may output horizontally inverted character 
patterns. 

Character patterns of the characters designated to be 
outputted on the monitor screen by the output means des- 
ignating bits associated with the characters loaded by char- 
acter code register 120 are processed through ffrttfRrtfr 
generator ROM 121, horizontally inverted and serialized in 
right-shift register 124. The thus serialized data carrying the 
horizontally inverted character patterns is processed through 
inversion switching selector 125 and AND-gate 127 and 
added to the video picture signal in video picture signal 
adding circuit 129. The video picture signal with the hori- 
zontally inverted character patterns superimposed is input- 25 
ted to monitor screen driver circuit 7 which horizontally 
changes the scanning direction so that the display picture 
may be mirror-displayed As a result, the character patterns 
once horizontally inverted are re-inverted to display correct 
characters on monitor screen 6 without being horizontally 30 
inverted 

It should be noted that, even in the self-image picture 
taking state I, the characters designated to be displayed on 
the VTR as the output means will not inverted and read out 
in the same manner with that in the normal picture taking 
state. 

FIG. 14 .shows a self-image picture taking . stale II in 

which, with monitor portion 2 upright, camera portion 1 is 
rotated upside down or 180 degrees on joint portion 3 so that 
monitor screen 6 may be oriented in the same direction with 
the picture-taking direction of camera lens 4. 

In the self-image picture taking state n, the video camera 
allows a vertically inverted or upside-down mirror-image 
picture of a pickup object C to be displayed on monitor 
screen 6 by scanning oppositely from the bottom to the top 
(specifically from the lower left to upper right) over the 
screen in contrast to the case of FIG.12. 

HG.ll shows display characters and the associated infor- 
mation therewith to be stored in text memory U0 in onto to 
effect the monitor display in the self-image picture taking 
state II shown in, FIG.14 mentioned above. Here, in -the 
self-image picture taking state n, the arrangements of date 
indication 19, caution indication 20 and operation indication 
21 on their respective lines are, as shown in HG.ll, the same 
with those in the normal picture taking state as far as the 
monitor screen is concerned Nevertheless, smce the scan- 
ning over the monitor screen is carried out inversely from 
the bottom side to the top side, the lines or rows for the 
display on the monitor screen are arranged and stored in a 
vertically inverted manner as compared to those for the 
normal picture taking state. On the other hand, the date 
indication for die output to the VTR portion will not be 
inverted vertically so that it is stored on the row *0* in text 
memory 1L 

Microcomputer 10, based on the self-image picture taking 
mode signal from rotational angle detecting switch U as 
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well as the video camera-position signal from the gravita- 
tional direction detecting means, recognizes the self-image 
picture taking state II, and rewrites the content in text 
memory U0 in accordance with the picture-taking state so 
as to change the character arrangement. The order of count- 
ing addresses for text memory 11 in order to read out the 
display characters is the same as that effected in the normal 
picture taking state. 

In accordance with the character display example shown 
in HG.ll, display character data stored at an address (row 
"0', column t 0') in text memory U0 indicates that the 
character is "1", the output means is "VTR portion", and the 
display color is "white". Display character data held at 
another address (row T t column '18') designates that the 
character is "F\ the output means is "monitor screen" and 
the display color is "green" Display character data held at 
another address (row l 3\ column T) designates that the 
character is "B", the output means is "monitor screen", and 
the display color is "red". Display character data held- at still 
another address (row '11', column T) designates that the 
character is "1", the output means is "monitor screen", and 
the display color is "white". 

Next, the operation of superimposition controlling circuit 
9 in the self-image picture taking state II wfll be described 
Microcomputer 10 having recognized die self-image picture 
taking state II sends out vertically inverting commands to 
superimposition controlling circuit 9 in order to vertically 
invert the character patterns to be outputted to monitor 
screen driver circuit 7. The vertically inverting command 
accepted by command register 101 is decoded by decoder 
109 so that a vertical inversion controlling signal is gener- 
ated 

If the vertical inversion controlling signal is true and if the 
associated information with character loaded in character 
code register 120 designates monitor screen 6 as the output 
means, counter 122 providing the lower bit portion of an 
address in character generator ROM 121 loads m-1 as an . 
initial value and functions in the down counting mode so as 
to decrease its count value one by one every time the 
horizontal synchronizing signal is detected By this proce- 
dure, the character patterns arranged in the mxn matrix in 
character generator ROM 121 are read out from the bottom 
to the top by every n-bit into left-shirt register 123. The data 
carrying the vertically inverted character patterns serialized 
by left-shift register 123 is processed through inversion 
switching selector 125 and AND-gate 127 and added to the 
video picture signal in video picture signal adding circuit 
129. The video picture signal with the vertically inverted 
character patterns superimposed is inputted to monitor 
screen driver circuit 7 which changes the scanning direction 
upside down so that the display picture may be mirror- 
displayed As a result, the character patterns once vertically 
inverted are re-inverted to display correct characters on 
monitor screen 6 without being vertically inverted 

In this connection, in the case where the vertical inversion 
controlling signal is true and if the character information 
with character loaded into character code register 120 des- 
ignates VTR portion 8 as the output means, counter 122 
counts up from an initial value every time the horizontal 
synchronizing signal is detected Accordingly, normal char- 
acter patterns without being vertically inverted are read out 
from character generator ROM 121, and are superimposed 
as they are on the VTR recording signal. 

FIGS. ISA and 15B are illustrative views showing hori- 
zontally inverted and vertically inverted character patterns, 
respectively. In the embodiment, a unit of character partem 
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data is 18 dots in length (m) and 12 dots in width (n). As 
example, inverted characters of "R" are shown. FIG.15A is 
an example of the character turned right-side left and 
FIG.15B is an example of the character turned upside down. 

As has been described above, according to the present 5 
invention, even when the pickup picture is mirror-displayed 
on the monitor screen in the self-image picture talcing mode, 
it is possible to effect correct character display on the 
monitor screen without characters being horizontally 
inverted 10 

In addition, in accordance with the present invention, 
even when the pickup picture is mirror-displayed on the 
monitor screen in the self-image picture taking mode, it is 
possible to superimpose character display such as date, time, 
etc, over the video picture signal to be recorded on a video is 
tape and at the same time it is possible to display the 
characters correctly on the monitor screen without the 
characters being horizontally inverted 

Further, according to the present invention, even when the 
pickup picture is mirror-displayed on the monitor screen in 20 
the self-image picture taking mode, it is possible to display 
operation indic a ti on on the monitor screen in a position not 
away from the operation switches. 

What is claimed is: 

1. A monitor screen-integrated video camera comprising: 25 

a camera portion having a camera lens for picking up a 
picture of objects; 

a monitor portion having a monitor screen th^t displays 
the picture taken by said camera portion; * M 

a joint portion for joining said camera portion with said 
monitor portion in a relatively rotatable manner such 
that said camera lens and said monitor screen can both 
be oriented in the same direction toward an identical 
object or, in a normal picture-taking state, in different 35 
directions toward different objects; 

a monitor driver circuit which, when said monitor screen 
is vertically inverted as compared to its orientation in 
the normal picture-taking state and only when both said 
camera lens and said monitor screen are oriented 40 
toward an identical object, inverts a scanning direction 
on said monitor screen thereby allowing said monitor 
screen to display an horizontally inverted mirror-image 
of the picture taken by said camera portion; 

character code generating means for generating character 45 
codes for texts to be superimposed over said monitor 
screen; 

text memory for storing the character codes generated by 
said character code generating means; 

a character generator for generating character patterns 50 
corresponding to character codes supplied from said 
text memory; ' " '"^ ' ' VJ " 7 

an inverting circuit for horizontally inverting a character 
pattern output generated from said character generator, 55 
the inverted character pattern being for superimposition 
on said monitor screen when said monitor scr e en is 
vertically inverted as compared to its orientation in the 
normal picture-taking state and both said camera lens 
and said monitor screen are oriented toward an idenii- ^ 
cal object; and 

editing means for controlling the order of character codes 
generated by said character code generating means, 
such that an horizontally inverted order of arrayed 
character codes is supplied from said character code 65 
generating means to said text memory only when both 
said camera lens and said monitor screen are oriented 
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toward the identical object, the arrayed characters con- 
stituting text to be displayed on said monitor screen. 

2. A monitor screen-integrated video camera comprising: 
a camera portion having a camera lens tor picking up a 

picture of objects and producing a video picture signal 
corresponding to the picture; 

a monitor portion having a monitor screen that displays 
the picture taken by said camera portion; 

a joint portion for joining said camera portion with said 
monitor portion in a relatively rotatable manner such 
that said camera lens and said monitor screen can both 
be oriented in the same direction toward an identical 
object or, in a normal picture-taking state, in different 
directions toward different objects; 

a monitor driver circuit which, when said monitor screen 
is vertically inverted as compared to its orientation in 
the normal picture-taking state and only when both said 
camera lens and said monitor screen are oriented 
toward an identical object, inverts a scanning direction 
on said monitor screen thereby allowing said monitor 
screen to display an horizontally inverted mrrror-image 
of the picture taken by said camera portion; 

character code generating means for generating character 
codes for texts to be superimposed over said monitor 
screen; and 

a character generator for generating character patterns 
corresponding to character codes supplied from said 
character code generating meegn*^ said char arfpr gen- 
erator providing a first character pattern output which is 
horizontally inverted when said monitor screen is ver- 
tically inverted as compared to its orientation of in the 
normal picture-taking state and which can be superim- 
posed over the video picture signal to be outputted to 
said monitor screen, and a second character patter n 
output which can be superimposed over the video 
picture signal to be recorded an a video tape. 

3. A monitor screen-integrated video ca m era comprising: 
a camera portion having a camera lens for picking up a 

picture of objects; 

a monitor portion having a monitor screen that displays 
the picture taken by said camera portion; 

a joint portion for joining said camera portion with said 
monitor portion in a relatively rotatable manner such 
that said camera lens and said monitor screen can both 
be oriented in the same direction toward an identical 
object or, in a normal picture- taking state, in different 
directions toward different objects; 

a monitor driver circuit which, when said monitor screen 
is vertically inverted as compared to its orientation in 

, the normal picture- taking state and only when both said 

camera lens and said monitor screen are oriented 
toward an identical object, inverts a grannmg direction 
on said monitor screen thereby allowing said monitor 
screen to display an horizontally inverted mirror-image 
of the picture taken by said camera portion; and 

a superimposition controlling circuit which is able to 
switch a mode of characters to be outputted to said 
monitor screen between a horizontally inverted char- 
acter output mode when said monitor screen is verti- 
cally inverted as compared to its orientation in the • 
normal picture-taking state, and a non-inverted char- 
acter output mode and which, as the mode is changed 
over, m o difie s the vertical display position of at least 
one of the characters on said monitor screen. 

4. A monitor screen-integrated video camera comprising: 



03/03/2004, EAST Version: .1.4.1 



5,559,554 



19 



20 



10 



15 



a camera portion having a camera lens for picking up a 
picture of objects; 

a monitor portion having a momtor screen that displays 
the picture taken by said camera portion; 

a joint portion for joining said camera portion with said 
momtor portion in a relatively rotatable manner such 
that said camera lens and said monitor screen can both 
be oriented in the same direction toward an identical 
object or, in a normal picftire-talring state in different 
directions toward different objects; 

a monitor driver circuit which, when said camera portion 
is vertically inverted as compared to its orientation in 
the normal picture- taking state and only when both said 
camera lens and said monitor screen are oriented 
toward an identical object, inverts a scanning direction 
on said momtor screen thereby allowing said momtor 
screen to display an horizontally inverted mirror-image 
of the picture taken by said camera portion; 

character code generating means for generating character 
codes for texts to be superimposed over said monitor 20 
screen; 

a character generator for generating character patterns 

corresponding to character codes supplied from said 

character code generating means; 
an inverting circuit for vertically inverting a character 

pattern output generated from said character generator, 

and 

a signal adding circuit for selectively superimposing the 
inverted character pattern over the picture to be dis- 
played on said monitor screen when said camera por- 
tion is vertically inverted as compared to its orientation 
in the normal picture-taking state. 

5. A monitor screen-integrated video camera comprising: 

a camera portion having a camera lens for picking up a 
picture of objects and producing a video picture signal 
corresponding to the picture; 

a monitor portion having a monitor screen that displays 
the picture taken by said camera portion; 

a joint portion for joining said camera portion with said 
monitor portion in a relatively rotatable manner such 
that said camera lens and said monitor screen can both 
be oriented in the same direction toward an identical 
object or, in a normal picture-taking state, in different 
directions toward different objects; 

a momtor driver circuit which, when said camera portion 
is vertically inverted as compared to its orientation in 
the normal picture-taking state and only when both said 
camera lens and said monitor screen are oriented 
toward an identical object, inverts a scanning direction 
on said monitor screen thereby allowing said monitor 
screen to display an horizontally mverted rrmror-image 
of the picture taken by said camera portion; 

character code generating means for generating character 
codes for texts to be superimposed over said momtor 
screen; and 

a character generator for generating character patterns 
corresponding to character codes supplied from said 
character code generating means, said character gen- 
erator providing a first character pattern output which is 
vertically inverted when said camera portion is verti- 
cally inverted as compared to its orientation in the 
normal picture-taking state and which can be superim- 
posed over the video picture signal to be outputted to 
said monitor screen, and a second character pattern 
output which can be superimposed over the video 
picture signal to be recorded on a video tape. 
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6. A monitor screen-integrated video camera comprising: 
a camera portion having a camera lens for picking up a 

picture of objects; 

a monitor portion having a monitor screen that displays 
the picture taken by said camera portion; 

a joint portion for joining said camera portion with said 
monitor portion in a relatively rotatable manner such 
that said camera lens and said momtor screen can both 
be oriented in the same direction toward an identical 
object or, in a normal picture-taking state, in different 
directions toward different objects; 

a monitor driver circuit which, when said camera portion 
is vertically inverted as compared to its orientation in 
the normal m'cture-talring state and only when both said 
camera lens and said monitor screen are oriented 
toward an identical object, inverts a scanning direction 
on said monitor screen thereby allowing said monitor 
screen to display an horizontally inverted rrrirror-image 
of the rncture taken by said camera portion; and 

a superimposition controlling circuit which is able to 
switch a mode of characters to be outputted to said 
monitor 

screen between a vertically inverted character output 
mode when said camera portion is vertically inverted as 
compared to its orientation in the normal picture- taking 
. state, and a non-inverted character output mode and 
winch, as the mode is changed over, modifies the 
vertical display positions of characters on said monitor 
screen. 

7. The monitor screen-integrated video camera of claim 2, 
further comprising a signal adding circuit for superimposing 
the first character generator output over the video picture 
signal only when both said camera lens and said monitor 
screen are oriented toward the identical object 

8. The monitor screen-integrated video camera of claim 2, 
further comprising a signal adding circuit for selectively 
superimposing the first character pattern or a non-horizon- 
tally inverted character partem over the video picture signal 
provided to said monitor screen. 

9. Hie monitor screen-integrated video camera of claim 8> 
wherein said signal adding circuit superimposes the first 
character generator output only when both said camera lens 
and said monitor screen are oriented in the same direction 
toward the identical object 

10. The monitor screen-integrated video camera of claim 

3, wherein said superimposition controlling circuit switches 
the mode of character to be outputted to said momtor screen 
in response to the position of said monitor portion relative to 
said camera portion. 

1L The momtor screen-integrated video camera of claim 
10, wherein the superimposition controlling circuit switches 
to the horizontally in verted character output mode only 
when both said camera lens and said monitor screen are 
oriented toward the identical object 

12. The monitor screen- integrated video camera of claim 

4, wherein said signal adding circuit superimposes the 
inverted character pattern over the picture to be displayed on 
said monitor screen only when there is a predeterrrrined 
orientation of the camera portion relative to the monitor 
portion. 

13. The monitor screen-integrated video camera of claim 
4, wherein said signal adding circuit superimposes the 
inverted character pattern over the picture to be displayed on 
said monitor screen only when both said camera lens and 
said monitor screen are oriented toward the identical object 

14. The monitor screen-integrated video camera of claim 
4, wherein said signal adding circuit superimposes the 
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non- vertically inverted character patterns generated by said 
character generator over the picture to be displayed on said 
monitor when said camera lens and said monitor screen are 
oriented toward different objects. 

15. The monitor screen-integrated video camera of cl aim 
5, further comprising, 

a signal adding circuit for superimposing the first char- 
acter pattern over the video picture signal only when 
both said camera lens and said monitor screen are 
oriented toward the identical object 

16. The monitor screen-integrated video camera of claim 

5, wherein the second character generator output is non- 
verticaBy inverted, and further comprising: 

a signal adding circuit for selectively superimposing the 
first character pattern or a non- vertically inverted char- 
acter pattern over the video picture signal provided to 
said monitor screen. 

17. The monitor screen-integrated video camera of claim 

16, wherein said signal adding circuit superimposes the first 
character pattern or the non- vertically inverted character 
pattern over the video picture signal in response to the 
orientation of the camera portion relative to said monitor 
portion. 

18. The monitor screen-integrated video camera of claim 

17, further comprising: 

detecting means for detecting the orientation of said 
camera portion relative to said monitor portion and 
producing a detection signal; and 

a controller responsive to the detection signal for control- 
ling the signal adding circuit to superimpose the first 
character pattern or the non-vertically inverted charat> 
ter pattern over the video picture signal provided to said 
monitor screen. 

19. The monitor screen-integrated video camera of claim 

6, wherein said superimposition controlling circuit switches 
the mode of characters to be outputted to said monitor screen 
in response to the position of said monitor portion relative to 

. said camera portion. .. . 

20. The monitor screen-integrated video camera of claim 
19, wherein the superimposition controlling circuit switches 
to the vertically inverted character output mode only when 
both said camera lens and said monitor screen are oriented 
toward the identical object 

21. A monitor screen-integrated video camera cornprising: 
a camera portion having a camera lots for picking up a 

picture of objects and producing a picture signal cor- 
responding to the picture; 

a monitor portion having a monitor screen for displaying 
the picture signal; 

a joint portion for joining said camera portion and said 
monitor portion such that said monitor portion can be 
adjustably positioned relative to said camera portion; 

character pattern generator means for generating a char- 
acter pattern for superimposition over the picture signal 
to be displayed on the monitor screen; 

first detecting means for detecting whether a position of 
the monitor portion relative to the camera portion is 
within a predetermined range of positions, and for 
producing a first position signal indicating mat the 
position of the monitor portion relative to die camera 
portion is within the predetermined range; 

a monitor driver circuit for controlling the direction of 
scanning on said monitor screen based upon the first 
position signal such that the picture signal is displayed 65 
on said monitor screen as an image or as an inverted 
image; 
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second detecting means for detecting whether the orien- 
tation of the monitor portion relative to gravity is 
within a second redetermined range of positions, and 
for producing a second position signal indicating that 
the orientation of the monitor relative to gravity is 
within the second preoetennined range; 
inversion means, responsive to the first and second posi- 
tion signals, for superimposing an inverted form of the 
character pattern generated by said character generator 
means over the picture signal to be displayed on the 
monitor screen. 

22. The monitor screen-integrated video camera of claim 

21, wherein the superimposed inverted form of the character 
pattern is an horizontally inverted form of the character 
pattern generated by said character generator means. 

23. The monitor screen-integrated video camera of claim 

22, wherein said inversion means includes: 

a superimposition controlling circuit having a shift reg- 
ister for providing the horizontally inverted character 
pattern; and 

a microcomputer responsive to the first position signal for 
detenmning whether the horizontally inverted charac- 
ter pattern is to be surxrimposed over the picture signal, 
and, if so, for controlling said superimposition control- 
ling circuit to superimpose the horizontally inverted 
form of the character pattern over the picture signal to 
be displayed on the monitor screen. 

24. The monitor screen-integrated video camera of claim 
21, wherein the superimposed inverted form of the character 
pattern is a vertically inverted form of die character partem 
generated by said character generator means. 

25. The monitor screen-integrated video camera of claim 
24, wherein said inversion means includes: 

a superimposition controlling circuit having a shift reg- 
ister for providing the vertically inverted character 
pattern; and 

a microcomputer responsive to the first position signal for 
determining whether the vertically inverted character 
pattern is to be superimposed over the picture signal, 
and, if so, for controlling said superimposition control- 
ling circuit to surjerimpose the vertically inverted form 
of the character pattern over the picture signal to be 
displayed on the monitor screen. 

26. The monitor screen-integrated video camera of claim 
21, wherein said second detecting means includes a gravi- 
tational direction detecting means for producing the second 
position signal. 

27. The monitor screen-integrated video camera of claim 
26, wherein the first detecting means includes a position 
detecting switch winch produces the first position signal. 

28. A method for controlling the superimposition of 
characters in a monitor screen-integrated video camera 

' having a camera portion and a monitor portion, the orien- 
tation of the camera portion being adjustable relative to the 
monitor portion, the monitor portion having a monitor 
screen, the method comprising the steps of: 

(a) producing a picture signal corresporiding to a picture 
to be displayed on the monitor screen; 

(b) detecting whether the monitor screen is upright or 
upside down relative to gravity; 

(c) generating characters to be srmerimposed on the 
monitor screen and storing the characters at addresses 
identifying locations in a text memory, the addresses 
being dependent upon whether the monitor screen is 
detected to be upright or upside down in said step (b); 

(d) generating a cha r acter pattern corresponding to the 
generated characters stored in the text memory for 
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superimposition over the picture signal to be displayed 
on the monitor screen; 

(e) detecting whether the camera portion has been 
adjusted to an orientation within a predeterxnined range 
of orientations relative to the monitor portion; 

(I) superimposing an inverted form of the character pat- 
tern of said step (d) over the picture signal to be 
displayed on the monitor screen only when the orien- 
tation of the camera portion relative to the monitor 
portion is delected to be within the predetermined range 
of orientations; and 

(g) inverting a scanning direction of the picture signal 
with superimposed character pattern from said step (f) 
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onto the monitor screen when the monitor screen is 
detected in said step (b) to be upside down. 
29. The method for controlling the superimposition of 
characters in a monitor screen-integrated video camera 
according to claim 28, wherein said step (f) further includes 
the step of: 

(f) superimposing a non inverted form of the character 
pattern of said step (d) over the picture signal to be 
displayed on the monitor screen when the orientation of 
the camera portion relative to the monitor portion is 
detected to be not within the predeterrrrined range of 
orientations. 

***** 
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